ABSTRACT. Understanding the resilience of vulnerable sectors of social-ecological systems is critical in an era of escalating global change. The coral reef tourism sector is highly vulnerable not only to ecological effects of climate change and other anthropogenic disturbances on reefs, but also to shocks such as economic recession and energy price escalation. Commercial tourism enterprises are key players in reef tourism in Australia and elsewhere. However, the factors that confer resilience to reef-based tourism enterprises, or the reef tourism sector more broadly, in the face of large disturbances have not been investigated to date. This paper empirically examines the perceived resilience of reef tourism enterprises on Australia's Great Barrier Reef to large disturbances or shocks. Binary logistic regression analysis of two measures of enterprise resilience demonstrates the importance of human capital in strengthening enterprise resilience. Lifestyle identity, measured as the extent to which owners and senior managers are active in reef tourism as a lifestyle choice, is positively related to enterprise resilience. Finally, reef tourism enterprises indicate that financial and marketing support are the most important actions that government can take to support enterprises in the face of a large shock.
INTRODUCTION
It has become increasingly important to understand and manage the resilience of vulnerable socioeconomic sectors. Continued climate change, deteriorating ecological conditions, and ongoing loss of global biodiversity have the potential to result in an escalating number of disturbances and shocks to social-ecological systems (Millennium Ecosystem Assessment 2005 , IPCC 2007 , Balmford et al. 2009 , Rockstrom et al. 2009 ). These ecological disturbances occur against a backdrop of conventional drivers including economic, cultural, political, and institutional pressures (Marshall 2010) . In addition, catastrophic events such as the recent BP oil spill in the Gulf of Mexico exemplify the type of large scale disturbance that can result from the use of increasingly sophisticated technology to access declining resources (Thomson 2010) . Because of economic market linkages and flows of resources and people, impacts of crisis and shocks may spread rapidly in novel and unexpected ways (Adger et al. 2009 ). For example, international security concerns following the 2001 attacks on the United States and the SARS outbreak in Asia in 2003 affected travel globally (Hall et al. 2003) . Similarly, the global financial crisis of [2008] [2009] emanated from the U.S. housing market but quickly spread to affect availability of credit across most sectors of the global economy (Brunnermeier 2009) . Interaction between probiofuel policies of western Europe and the USA, increasing energy prices, and droughts in key food production regions led to food riots and shortages across central America, Africa, and Asia (Beattie 2008) . This increased uncertainty about timing of major disturbances, and how these disturbances may spread, is of particular concern to socioeconomic sectors that depend on the flow of people and money from distant parts of the globe such as the global tourism industry.
Although international flows of travelers are quite resilient to disturbances globally, e.g., tourism arrivals decreased only 4.2% during the global financial crisis of 2009 (UNWTO 2010), individual countries, destinations, and market sectors can be subjected to high levels of volatility in tourist demand in response to socio-political, economic, http://www.ecologyandsociety.org/vol16/iss1/art30/ and natural resource crises. For example, from January to April 2009, tourism arrivals to Europe dropped by 10%, and the Middle East by 18% as a result of the global financial crisis. Similarly, the attacks in September 2001 resulted in sharp declines in outbound travel from the USA (Hall et al. 2003) . Countries and destinations highly dependent on U. S. tourists were particularly affected. Because of ongoing global change, there is much uncertainty about which disturbances or crises may occur where, and when and how systemic and global effects of these disturbances may spread (Sheldon and Dwyer 2010) . Sectors of the tourism industry that depend on a natural resource base highly vulnerable to global change such as coral reef tourism also face added pressure and uncertainty.
Coral reef tourism plays a growing role in the economies of many tropical maritime countries (Gössling 2003 , Access Economics 2007 , Andersson 2007 ), yet the threats to coral reef ecosystems are particularly acute and include coral bleaching, ocean acidification, overfishing, and fertilizer and sediment runoff (Bellwood et al. 2004 , Hughes et al. 2003 , Hennessy et al. 2007 ). There is concern over the impact of continued degradation of coral reefs on the future of reef tourism (Andersson 2007 , Hennessy et al. 2007 ). The uncertainties facing reef tourism are, however, not restricted to the threats facing coral reef ecosystems. The reef tourism sector is also affected by sociopolitical and economic disturbances described above such as international security and health concerns, economic recessions and resource price shocks, as well as national and local level issues including the regulatory environment (Hall et al. 2003 , Gössling and Hall 2006 , Baker and Coulter 2007 , Simpson et al. 2008 , Adger et al. 2009 , Hall 2010 . Therefore, there is a need to understand the factors that enable the reef tourism industry to cope with, and make positive adaptations, in the face of increasing global change and associated shocks and disturbances. A resilience-based approach to understanding and managing reef tourism is useful as it considers the ability of a system to maintain its functional characteristics and identity in a coupled social-ecological system in the face of disturbances and ongoing often unpredictable change (Adger 2000, Gunderson and Holling 2002) .
Coral reef tourism is therefore a good example of a vulnerable sector through which to understand resilience, yet the resilience of reef tourism to global change-related shocks has not been investigated to date. Indeed, the few studies on resilience in tourism systems provide conceptual perspectives on the value of the resilience concept to understanding tourism (Farrell and Twining-Ward 2004, Cochrane 2010) and qualitative applications of the concept to protected areas and community-based tourism (Strickland-Munro et al. 2010 , Ruiz-Ballesteros 2011 . The contribution of this paper is to quantitatively explore the components of perceived resilience of coral reef tourism enterprises on Australia's Great Barrier Reef to large shocks and disturbances. A secondary objective of this paper is to elucidate information from reef tourism enterprises on proposed government interventions to strengthen enterprise resilience in the face of large shocks. Enterprise resilience is defined and its components discussed in the remainder of the introduction and methods. The results, discussion, and conclusions follow thereafter.
Defining and measuring enterprise resilience
Direct measurement of resilience requires determining thresholds that separate alternate stable states in a social-ecological system (Carpenter et al. 2005) . In a reef tourism system, at the scale of a small nation or city, society may shift from a stable state with an economy based mainly on reef tourism to a stable state in which the main form of economic activity is casino tourism or mining. Similarly, at the enterprise scale, a shift may occur from a condition of solvency to insolvency, or from a core business of reef tourism to casino tourism. However, it is difficult to detect a threshold without crossing it (Carpenter et al. 2005 ). Measuring present day or future resilience, in the absence of a historical analysis of a threshold-crossing event, requires the use of resilience surrogates (Carpenter et al. 2005 , Cumming et al. 2005 . Use of surrogates acknowledges that important aspects of resilience may not be directly observable and must be inferred. In this study, a resilient reef tourism enterprise is defined as one that is able to maintain its existing level of employment and income and stay operating in reef tourism in the face of a large disturbance or disturbances. Enterprise resilience was measured using both a composite scale and by a binary measure of whether an enterprise indicated it would stay in the reef tourism sector or not in a shock scenario (Table 1) . Table 1 . List of independent and explanatory variables used in this study. The interviewees from enterprises were either owners or senior managers.
Variable
Variable description
Independent variables
Enterprise Resilience composite scale
Composite scale of social resilience (see Table 3 )
Enterprise Resilience -exit or not
Binary variable (1 = exit, 0 = not exit) of whether an enterprise indicates it will exit the reef tourism sector or not in the face of a shock scenario that leads to 50% reduction in tourist revenue to the enterprise for 12 months
Explanatory variables
Enterprise size The size of an enterprise measured by the natural logarithm of the number of equivalent full time employees
Enterprise age
The natural logarithm of the number of years an enterprise has been in operation Enterprise shock experience Binary variable (1 = past shock, 0 = no past shock) of whether an enterprise has experienced a slump of 25% or more in its tourism revenue for 3 months or more (beyond seasonal variation) 
Components of enterprise resilience
Diverse factors can strengthen the resilience of reef tourism enterprises and their capacity to innovate, reorganize, and adapt (Table 1) . Access to finance, and healthy revenue and profit levels are integral to business survival and success (Bates 1990 , HoltzEakin et al. 1994 (Dunne and Hughes 1994 , Bosma et al. 2004 , Hall and Williams 2008 . Young enterprises suffer liabilities of newness involving both internal processes, such as coordinating and defining roles and developing trust and loyalty among employees, and external problems like acquiring financial capital and resources (Dunne and Hughes 1994) . However, enterprise age and success may not exhibit a linear relationship. Older enterprises may display rigidity, and the lack of capacity to adapt (Fritsch et al. 2006) . In addition, the size of an enterprise can be an important determinant of how enterprises respond to crises and change in general. This is because smaller and medium-sized enterprises in tourism are often as focused on maintaining the desired lifestyle of the owners as they are toward profit and growth (Ateljevic and Doorn 2000, Hall and Rusher 2004) . Moreover, a lack of enterprise experience in dealing with crises is a contributing factor in 9 out of 10 enterprise failures (Kalleberg and Leicht 1991) . Changes in the operational procedures of enterprises usually occur as a result of a novel experience which challenges existing norms and routines (Berkhout et al. 2006 ).
Experiences of tourists to nature-based attractions are influenced by the perceived quality of the feature of primary interest at a destination (Deng et al. 2002) . Tourists are less likely to return to a reef destination after reef degradation or coral bleaching (Westmacott et al. 2000 , Graham et al. 2001 , Uyarra et al. 2005 , Kragt et al. 2009 ) and they are willing to pay more to experience a reef that is perceived as more pristine (Cesar 2000) . The perceived quality of coral reefs to which reef tourism enterprises take their clients is therefore potentially important in an enterprises' ability to be resilient to shocks. Importantly, although tourists to coral reefs are able to detect some levels of biological degradation in reefs, there is variation in the accuracy of their perceptions (Uyarra et al. 2009 ).
Human and social capital are important for enterprise survival and success. Human capital refers to the skills and human capacity of an enterprise (Bosma et al. 2004 ). Markets such as reef tourism require high levels of human capital to provide a quality product and a memorable experience to visitors, which is adapted and adjusted according to their needs (Burns 1997 , Kaplan 2004 , Smith 2005 , Hall 2009 ). Social capital refers to the social bonds and norms of reciprocity and trust that enables groups and society to function (Pretty 2003) . Social capital is important in enabling economic growth and development and for enhanced productivity (Uphoff and Wijayaratna 2000) . Investment in building social capital is also important in fostering business growth and success and enables enterprise innovation (Bosma et al. 2004 , Hall 2009 ). Furthermore, the capacity of individuals and groups to cope with uncertainty and surprise is strengthened through the bonds and support enabled by higher levels of social capital (Adger 2003 , Folke et al. 2005 . A broad conception of social capital includes the relationship between enterprises and local, state, and national government bodies. The relationship between enterprises and different levels of government are an important determinant of enterprise ability to adapt and innovate in response to pressures or change Williams 2008, Hjalager 2010) . Government institutions can foster innovation and support ongoing adaptation by enterprises, but at the same time, challenges to good governance that include power struggles, corruption, overregulation and institutional inertia can stifle attempts by enterprises to adapt and change (Hall 2009 ).
Small tourism entrepreneurs and suppliers, particularly in nonurban areas, are often strongly driven by noneconomic factors such as lifestyle (Williams et al. 1989 , Ateljevic and Doorne 2000 , Shaw and Williams 2004 . Not infrequently, small tourism entrepreneurs in popular rural locations have been repeat visitors to those locations prior to settling in a chosen locale for lifestyle reasons that include a strong sense of place, and positive identity associated with operating an enterprise in a particular location (Williams et al. 1989, Ateljevic and Doorn 2000) . Lifestyle considerations by small tourism entrepreneurs alter the entry and exit characteristics of enterprises operating in such rural tourism sectors beyond pure economics (Ateljevic and Doorne 2000) . In addition, lifestyle entrepreneurs can play an instrumental role in fostering innovation and the delivery of new products in a tourism sector. Considerations of lifestyle, sense of place, identity, and associated cultural values thus have bearing on determinants of enterprise resilience in economic sectors such as reef tourism. In this paper, the term lifestyle identity is used to describe the extent to which the involvement of owners and senior managers in reef tourism are driven by considerations of lifestyle, sense of place, and identity, as opposed to purely profit motives. The reef extends north-south for more than 1200 km (Johnson and Marshall 2007) and is comprised of 2900 individual reefs and approximately 900 islands. The Great Barrier Reef Marine Park, created in 1975 to conserve the reef ecosystem, is 350,000 km² in extent. The majority of reefs on the GBR lie over 20 km offshore and require well-equipped boats to visit. This study therefore focuses on tourism enterprises that take visitors to offshore reefs. These enterprises are central to the continuation of reef tourism as an important socioeconomic sector in the GBR region.
This study collected data in the Cairns and the Whitsundays regions, the two iconic and most important areas for reef tourism on the GBR and in Australia. Since 1994, an average of 88% of tourists who visit the Great Barrier Reef do so in the Cairns and Whitsunday regions (Fig. 1, GBRMPA 2009 ). The Cairns region has undergone extensive tourist infrastructure development since the early 1980s. This enabled an increase of tourist numbers from 400,000 in 1986 400,000 in -1987 400,000 in to 1.3 million in 1996 400,000 in -1997 400,000 in (Prideaux 2000 . The majority of this increase was made up of international visitors, and was facilitated by construction of an international airport, marina, long distance coach facilities, and development of international standard hotels, shopping complexes, and golf courses (Prideaux 2000) . 
Interview surveys
Surveys focused on enterprises whose dominant source of income is taking visitors to reef attractions to dive and snorkel. The author compiled a complete list of reef tourism enterprises that met this criterion in the study area. The Great Barrier Reef Marine Park Authority (GBRMPA), the agency responsible for conservation of the GBR, provided a list of Ecotourism Australia accredited tour operators. Because it is voluntary and therefore not all tourism enterprises have Ecotourism Australia accreditation, the list of accredited operators was expanded through contacting regional tourism agencies in each region, i.e., Tourism Whitsundays and Tourism Tropical North Queensland. The membership list of the Association of Great Barrier Marine Park Tourism Operators was also used. These lists were further augmented through internet searches on Google by using the terms "diving" and "snorkeling" and the names of the main tourist destinations within the study area. Furthermore, travel agents and tour booking offices in the tourism centers of Port Douglas and Cairns, both in the Cairns region, and Airlie Beach, in the Whitsundays region, were asked whether the list of reef tourism enterprises was complete. In total, 42 enterprises from the Cairns region and 34 from the Whitsundays region were identified.
The author personally conducted all surveys through semistructured interviews. A semistructured interview has a fixed list of questions, but respondents are able to provide more detail on any topic if they choose to (Bernard 2002) . This enabled the collection of more nuanced and contextual information to support quantitative data collected. In some cases, certain pertinent quotes were recorded verbatim. Interviews varied in length from 25 to 90 minutes because of time availability of interviewees and extent of open-ended discussions during the interview. Open-ended questions were used to gain input on proposed government support measures in a shock scenario and obtain data on enterprise age and history. Enterprise age was recorded in years, and the natural logarithm of enterprise age was used in the analysis. Similarly, enterprise size was measured by number of employees, and the natural logarithm of enterprise size was used in the analysis. An enterprise's experience of a past shock in this study was measured by whether or not an enterprise had experienced a slump of 25% or more in its tourism revenue for 3 months or more (Table 1) . For all other variables and questions, either binary response options or a 5 point Likert scale were used (Likert 1967 ; Table 1 ). The Likert scale response statements were: 1 = strongly disagree (very bad), 2 = disagree (bad), 3 = average/indifferent, 4 = agree (good), and 5 = strongly agree (very good).
The average of three types of social capital were considered in this study (Table 1) : first, the social capital that exists between the different levels of government and its subjects; second, the social capital that exists between family members, friends, and within a community; and third, the social capital that exists between actors in the reef tourism sector, which enables them to work together when necessary. Human capital was measured through reported confidence of owners and managers in the ability of the key staff in their enterprise to adapt successfully to future changes (Table 1) . Enterprise owner's or manager's perceived access to finance in a systemic shock scenario and the average of the expected level of indebtedness, profit, and revenue in a systemic shock scenario was also measured (Table 1) . Lifestyle identity was measured as the extent to which the participation of owners and managerial staff in a reef tourism enterprise is driven by lifestyle decisions (Tables 1 and 2 ).
Composite scales were developed as measures of enterprise resilience and lifestyle identity (Tables 2  and 3 ). Composite scales are created by combining two or more single-statement scales into one measure (Bernard 2002) . Each single scale captures a component of the concept, and together they produce one measure of a more complex issue. Reliability analysis was used to ensure that only statements that contributed to the internal consistency of the composite scales were included (Zeller and Carmines 1980;  Tables 2 and 3 ). The Cronbach's α score of the composite scales for both social resilience and lifestyle identity was above 0.7, indicating that both scales are reliable (Nunnaly 1978) .
Prior to the main surveys, a pilot study (Czaja and Blair 2005) was conducted with 10 reef tourism enterprises in Airlie Beach in the Whitsundays Scenarios of large shocks were presented during the interviews in which respondents were asked to provide an indication of how they would respond and whether they would exit the reef tourism industry in the face of a 10%, 30%, or 50% slump in tourist revenue for a period of 12 months (based on an approach by Cinner et al. 2009 ). The interviewee responses for social capital, access to finance in a shock scenario, and financial condition in a shock scenario (see Table 1 ) used in the analyses were those given in the face of a 50% shock scenario, when access to social and financial capital is most important for enterprise survival. However, out of the 48 enterprises surveyed, eight indicated that they would exit the reef tourism industry if faced with a 30% slump scenario. For these eight enterprises, the social and financial capital scores were taken in the face of a 30% slump. Enterprises were also asked about the most important actions that government or an external agency could take to support companies in the reef tourism sector during a disturbance. Wherever possible, information was collected from representatives of enterprises that had left the reef tourism sector, and a time line of factors that led to their withdrawal from the reef tourism industry was established. Information was gained about three companies from the Whitsundays region that had left the sector or destination.
Analyses
The composite scale of enterprise resilience, and whether or not a company would exit reef tourism in the face of a large shock scenario, were the dependent variables in separate binary logistic regression analyses. The average score of respondents on the composite scale for enterprise resilience was collapsed from five categories to two. This was necessary because some categories in the 5 point scale had very few entries. A score of 1 was given if an enterprise displayed a high level of enterprise resilience (a score of 4 or 5 on the 5 point scale) and a score of 0 if an enterprise displayed a low or average level of enterprise resilience (a score of 1, 2, or 3; Table 4 ). SPSS ® version 16 was used to process regression analyses. The backward Variance Inflation Factor for all variables was between 1.07 and 1.5, well below the 'cause for concern' level of 2.5 (Allison 1999) . Stepwise removal of variables was continued until the most parsimonious model of best fit with the lowest AICc score was achieved. The regression was reanalyzed with the removal of the single very large enterprise with 500 employees (Tables 5, 6 , and 7); results remained the same.
RESULTS
Enterprises surveyed had an average age of 13.2 years (Table 5) , with considerable variation in enterprise size. Two enterprises had over 100 employees and 52% of enterprises had ten or less employees. Enterprises had an average of 32.7 employees and a median of 9.5. Enterprises indicated that the coral reefs that are the focus of their tourist activities were on average in good condition (average score 4.0). Human capital was considered to be good on average (average score 3.8), while social capital, financial condition in a shock scenario, and access to finance in a shock scenario scored lower (Table 5) .
Thirty-seven (77%) of enterprises surveyed had not experienced a shock of 25% or more reduction in tourist revenue lasting at least three months (Table  4) . Thirty-five (83%) of enterprises displayed a high score using the composite scale for enterprise resilience. Sixteen (33%) of enterprises indicated that they would not exit the reef tourism industry in the face of a shock of a 50% reduction in tourism revenue for 12 months.
The binary logistic regression analysis shows that human capital (p = 0.015) and lifestyle identity (p = 0.02) were positively related to the composite score of enterprise resilience (Table 6 ). Human capital (p = 0.03) was also positively related to whether enterprises would stay in the reef tourism sector after a shock scenario (Table 7) .
Qualitative information on the three enterprises that had exited reef tourism supported the quantitative data. One enterprise exited the reef tourism sector earlier than it would have under better circumstances, but was looking to exit for personal and lifestyle reasons in any case, as reflected by this anonymous quote: "The owner wanted to exit the Other companies exited reef tourism because of financial difficulties, caused by bad management or low levels of tourist demand: "The company was poorly managed, and they just did not have the cash to continue and had to sell out" and "The level of tourist demand we experienced was 70% less than expected, and we knew we had to either close down or move to another location."
Government interventions and support
The top six government interventions that reefbased enterprises felt would be valuable in a shock scenario are: financial (41%) and marketing (26%) support, temporarily reducing or suspending permit fees (13%), streamlining of regulations (9%), improving aviation access (9%), providing training (1%) and devaluing the Australian Dollar (1%; Fig.  2 ). Although only 8.7% of responses indicated that streamlining regulations is a key intervention, these respondents did express their concern over regulations becoming increasingly complex and inflexible. Two anonymous quotes from reef tour operators highlight this concern: "Due to the increasing regulations, reef tourism is no longer fun and it has become more and more difficult to find good staff, many of whom choose to work in this sector for lifestyle reasons" and "Scuba diving has its risks and sometimes people die. Dive tourism has now largely moved to Thailand as in Thailand you are allowed to die when diving. In Queensland, you are not allowed to die when diving."
DISCUSSION AND CONCLUSIONS
Although the importance of applying a resilience lens to tourism systems has been highlighted and investigated qualitatively (Farrel and TwiningWard 2004 , Cochrane 2010 , Strickland-Munro et al. 2010 , Ruiz-Ballesteros 2011 , this is the only study that tries to quantify the determinants of enterprise resilience in the reef tourism sector. Elevated lifestyle identity among staff and a high level of human capital are the two strongest determinants of perceived resilience of reef tourism enterprises on the Great Barrier Reef.
The finding that lifestyle identity is positively related to enterprise resilience is consistent with research on small tourism firms elsewhere (Shaw and Williams 2004) . Lifestyle choices are often a strong factor in decisions made by owners of small tourism firms, particularly in rural areas (Thomas . Lifestyledriven entrepreneurs, not solely driven by profit, are willing to absorb and tolerate poor financial performance and, in some cases, accept a greater degree of risk (Hall and Rusher 2004) . There is variation in the extent to which lifestyle entrepreneurs aim to make at least some profit, are content with breaking even, or are willing to tolerate moderate financial losses. Some lifestyle-driven entrepreneurs operate on the verge of bankruptcy, content with the modest revenue their enterprise provides for living a chosen lifestyle (Ateljevic 2007) . Furthermore, Getz et al. (2004) suggest that owner-operators of small tourism enterprises can develop an emotional attachment to their businesses. The associated sense of place and lifestyle makes them reluctant to abandon the enterprise in difficult times. Such lifestyle-driven entrepreneurs, measured in this paper through the lifestyle identity score, are therefore likely to stay in the reef tourism sector for longer periods, and under more trying circumstances, than businesses solely driven by profit.
This study showed that human capital is a vital component of enterprise resilience. In specialist markets such as reef tourism, human capital is considered essential in providing a quality product and a memorable experience to visitors (Burns 1997 , Kaplan 2004 ). Furthermore, a tourism enterprise whose owners and staff have the capacity to be flexible and adaptive is able to anticipate and respond to crises (Irvine and Anderson 2004) . In light of the importance of human capital, it is noteworthy that additional training and skills development was considered a low priority by enterprises as a government support mechanism in a shock scenario. This result is probably because in a shock scenario, enterprise owners and managers are more concerned with immediate financial survival than building skills and capacities to strengthen their resilience in the longer term. This finding suggests that times of stability and growth in the reef tourism sector may be the best times to conduct training and skills development programs aimed at strengthening the resilience of enterprises to future shocks. A valuable contribution of future research will be to analyze how different components of human capital, such as a flexible and adaptive mind-set and attitudes toward dealing with disturbance and change, measured in different ways, affect enterprise resilience. Additionally, this research's finding that enterprise age has a positive influence on whether enterprises indicated they would stay in reef tourism in a shock scenario is commensurate with the findings of more widespread business and tourism research (Bosma et al. 2004, Cioccioa and Michael 2007) .
Perceived reef condition was not a significant determinant of the resilience of reef tour operators in this study. However, most enterprises reported to have access to reefs that are in good condition (Table  4) . The majority of studies elsewhere show decreased willingness to visit and decreased revenue from tourism to reefs following bleaching and degradation (Westmacott et al. 2000 , Uyarra et al. 2005 ). However, one study showed that tourists who experience a decline in utility, i.e., enjoyment and satisfaction, after reef degradation were nonetheless still willing to visit (Andersson 2007) . Clearly, more research is needed on how perceived reef quality affects tourist demand and the extent to which ecological metrics of reef condition are related to tourist perception of reef condition (Uyarra et al. 2009 ). The role of marketing, and how it may increase tourist demand, possibly even in the face of deteriorating ecological conditions of reefs, also requires investigation. The different market segments of reef tourism may also display differing levels of environmental awareness and responses to reef degradation. For example, specialist, experienced divers are likely to be more aware of reef condition, and more likely to specifically target destinations known for high quality reefs than first time or casual snorkelers. Although the results of this study are from Australia's Great Barrier Reef, a high income part of the world, characterized by good governance and political and economic stability, the results presented are also of relevance to other regions. Human capital and lifestyle identity, the two most important variables in enabling enterprise resilience 
Directions for future research
Resilience is a complex concept and this paper represents only a starting point in our understanding of enterprise resilience in reef tourism. Studies of enterprise resilience in interactive social-ecological systems need to integrate resilience science with tourism and business research. This study has taken a first step toward that integration. A resilience lens contributes a more explicit consideration of dynamic interactions between social and ecological components of a system, and builds upon a quantitative, empirical tradition from the ecological sciences. The tourism and business literature on resilience and adaptation is largely qualitative and conceptual (e.g., Farrell and Twining-Ward 2004 , Baker and Coulter 2007 , Cioccioa and Michael 2007 , Hall 2009 , Cochrane 2010 , Hjalager 2010 . However, the tourism and business literature includes an extensive discussion of innovation that is pertinent to understanding the resilience of enterprises and the social-ecological systems in which they are actors.
Innovation within an enterprise can take place at different value creation points (sensu Hall 2009).
Value creation points are areas of enterprise activity at which innovation is possible. Enterprises that are able to innovate and adapt across a wider range of value creation points are likely to be more resilient to crises and change Williams 2008, Hall 2009 ). Literature on value creation points identifies three additional issues that require consideration in future research on enterprise resilience: first, the design, development, and distribution processes of services and products that an enterprise has to offer; second, marketing and communication of products, values, and expectations associated with an enterprise's brand; and third, the management of customer satisfaction, loyalty, and experience (Hall 2009 ). An understanding and measure of an enterprise's ability to innovate across a wider range of activities will provide a more nuanced understanding of enterprise resilience.
Internal processes within enterprises can enable or hinder innovation and adaptation (Hoffman et al. 2009 , Hjalager 2010 . Constraints to innovation such as barriers to learning can make enterprises more vulnerable to external crises as well as selfinduced crises. An important issue for future research is how management systems within an enterprise can create or prevent their own crises (Smith 2005 , de Sausmarez 2007 ). An enterprise that is open to learning is more resilient and able to adapt in the face of an external crisis (de Sausmarez 2007) .
Tourism enterprises are also embedded within destination and national systems that may or may not support and enable innovation (Hall 2009) . Although this study has pointed to areas where government can play a stronger role in enabling enterprise resilience, future research could focus in more detail on how stronger regional and national innovation systems can be fostered. Such systems would entail a greater potential and support for innovation within and between enterprises, within civil society and government, and between civil society, government, and enterprises (Hall 2009 , Hjalager 2010 ).
Integration of business research into resilience science can also advance understanding of the relationship between enterprise resilience and the broader social-ecological systems of which enterprises are one part. An example of a research question that can be addressed by integrating business and resilience research is to quantify the relationship between enterprise resilience and enterprise contribution to maintaining the health of a natural resource, e.g., coral reefs, on which they depend. An understanding of this relationship will shed light on the role of enterprises in enhancing the resilience of ecological systems.
Finally, enterprise resilience is a way in which actors in vulnerable economic sectors like reef tourism can be conceptualized and understood. An understanding of enterprise resilience will aid enterprises and policy makers to navigate a future of escalating global change and the associated crises and disturbances. This exploratory study represents a starting point for further research on the resilience of reef tourism and other similarly vulnerable economic sectors. In particular, future studies on the resilience of reef tourism in the aftermath of a large disturbance, and a comparison with the findings of this study, would be valuable. Finally, this paper provides a basis for policy makers in Australia and elsewhere to start actively considering lifestyle identity and human capital in establishing policies and regulations to enhance the resilience of the iconic reef tourism sector.
